Perisurgical amitriptyline produces a preventive effect on afferent hypersensitivity following spared nerve injury.
Following surgery, nerve injury can lead to persistent neuropathic pain. Pre-emptive and preventive analgesic treatments in the perioperative period aim to minimize nerve injury-induced pain. Here we demonstrate that a perioperative regimen of amitriptyline (10 mg/kg i.p. 30 min before and immediately after surgery, followed by oral amitriptyline 15-18 mg/kg/day in the drinking water for 7 days post-surgery) prevents hypersensitivity to a chemogenic stimulus (alphabeta-MeATP, a ligand for P2X3 receptors, together with noradrenaline or NA) in the spared nerve injury (SNI) model in rats. It also prevents hyposensitivity to capsaicin and NA. However, amitriptyline treatment had no effect on the development of mechanical allodynia. We investigated the role of NA mechanisms in the action of amitriptyline by using the neurotoxin 6-hydroxydopamine (6-OHDA) and by examining desipramine. Intrathecal treatment with 6-OHDA on the day of surgery reversed the preventive effect of amitriptyline on hypersensitivity to alphabeta-MeATP/NA, and desipramine exhibited a similar effect to amitriptyline. We also examined the effect of antibodies to the nerve growth factors glial-derived neurotrophic factor (GDNF) and brain-derived neurotrophic factor (BDNF), given intrathecally three times (days 0, 3 and 7) on the action of amitriptyline and observed that the interruption of GDNF and BDNF signaling impaired the prevention of hypersensitivity to alphabeta-MeATP/NA. This study indicates that tricyclic antidepressants given in the perioperative period may be useful in preventing nerve injury-induced sensory changes that contribute to the development of chronic post-surgical neuropathic pain.